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Abstract:  Yoga-based  interventions  have  shown  promise  as  complementary
treatments  for  depression  and  anxiety,  potentially  through  modulating  key
neurotransmitter  systems.  This  article  explores  how specific  yogic  practices  –
including controlled breathing, physical postures, hydration, and nutrition – can
influence  neurotransmitters  such  as  serotonin,  dopamine,  γ-aminobutyric  acid
(GABA), and endorphins to improve mental health. A mixed-methods approach is
adopted, integrating empirical research findings, literature review, and theoretical
neurobiological  analysis.  Evidence  from recent  clinical  studies  and  reviews  is
examined  to  elucidate  physiological  mechanisms  by  which  yoga  activates
neurotransmitter pathways, thereby alleviating depressive and anxious symptoms.
Challenges  in  current  research  and  implementation  are  discussed,  and  future
directions  are  proposed  for  integrating  yoga  into  clinical  practice  as  a
neuroscience-informed mental health intervention.
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Introduction

Depression and anxiety disorders are among the most prevalent psychiatric 
conditions, imposing a high burden on individuals and healthcare systems. 
Globally, roughly one in eight people lives with a mental disorder ( The Future of 
Yoga for Mental Health Care - PMC ). Despite advances in pharmacotherapy and 
psychotherapy, a significant proportion of patients have residual symptoms or do 
not achieve remission with standard treatments ( The Future of Yoga for Mental 
Health Care - PMC ). This has spurred interest in adjunctive and alternative 
therapies that can augment traditional care ( The Future of Yoga for Mental Health 
Care - PMC ). Yoga, an ancient mind-body practice, has emerged as a promising 
complementary intervention for mental health.
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Yoga encompasses physical postures (asana), breath regulation (pranayama), 
meditation (dhyana), and ethical lifestyle principles. Unlike exercise alone, yoga 
offers a holistic approach targeting both body and mind. Clinically, yoga 
interventions have been associated with reduced anxiety and depression and 
improved well-being ( The Future of Yoga for Mental Health Care - PMC ) (Yoga 
for better mental health - Harvard Health). However, understanding the 
mechanisms by which yoga confers mental health benefits is crucial for its 
integration into evidence-based practice. Notably, depression and anxiety have 
well-documented neurochemical underpinnings: imbalances in neurotransmitters 
such as serotonin, dopamine, GABA, and endorphins are implicated in mood and 
anxiety regulation. Conventional medications (e.g. SSRIs, benzodiazepines) target 
these pathways. An intriguing question is whether yoga can modulate these same 
neurotransmitter systems through physiological means, thereby improving mood 
and anxiolysis.

This article examines the innovative mechanisms of neurotransmitter activation 
through yoga in treating depression and anxiety. We adopt a mixed-methods 
approach, combining empirical research (clinical trials, neuroimaging studies), 
comprehensive literature review, and theoretical analysis of neurophysiology. 
Focus is placed on how specific components of yoga – hydration balance, 
breathing techniques, physical exercise, and nutrition – influence neurotransmitter 
levels and activity. We first provide an overview of major neurotransmitters in 
mental health, then detail how yoga practices can physiologically activate these 
neurotransmitters. We review empirical evidence, including recent studies (2020–
2025) linking yoga to neurochemical changes, and discuss case examples. Finally, 
we consider challenges in the field and future directions for research and clinical 
application. By elucidating the neurobiological pathways of yoga’s effects, we aim
to inform neuroscience-minded clinicians and researchers about yoga’s potential as
an adjunct therapy for depression and anxiety disorders.

Neurotransmitters and Mental Health

Depression and anxiety disorders are often characterized by dysregulation in key 
neurotransmitter systems that regulate mood, reward, and arousal. Below we 
outline the major neurotransmitters implicated in these conditions and their roles:

 Serotonin (5-HT): A monoamine neurotransmitter crucial for mood 
regulation, emotional processing, and anxiety control. The classic “serotonin
hypothesis” of depression posits that reduced serotonin activity in certain 
brain circuits contributes to depressive symptoms ( Role of yoga in stress 
management and implications in major depression disorder - PMC ). Many 
antidepressants (SSRIs) relieve depression by increasing synaptic serotonin. 
Low serotonin is linked to depressed mood, rumination, and sleep/appetite 
disturbances. Conversely, enhancing serotonin transmission tends to 

________________________________________________________________

"Экономика и социум" №3(130) 2025                                      www.iupr.ru



improve mood and promote a sense of well-being ( Role of yoga in stress 
management and implications in major depression disorder - PMC ). In 
anxiety, serotonin has a complex role but generally higher serotonin 
availability (for example via SSRIs) can alleviate anxiety symptoms in many
patients.

 Dopamine (DA): A neurotransmitter associated with reward, motivation, 
and pleasure. Dysfunction in dopaminergic circuits (particularly mesolimbic 
and mesocortical pathways) is increasingly recognized in the 
pathophysiology of depression ( Dysregulation of brain dopamine systems in
major depressive disorder - PMC ). Dopamine deficits can manifest as 
anhedonia (inability to feel pleasure), lack of motivation, and psychomotor 
slowing in depressed individuals. Many symptoms of depression – such as 
loss of interest or energy – overlap with those observed in disorders of low 
dopamine activity. In anxiety, dopamine’s role is less direct, but dopamine 
influences executive function and fear extinction, and imbalances may 
exacerbate anxiety or restlessness. Notably, severe or chronic stress can 
blunt dopamine signaling, contributing to the “reward insensitivity” seen in 
some anxious-depressed patients.

 Gamma-Aminobutyric Acid (GABA): The principal inhibitory 
neurotransmitter in the brain. GABA has a broadly calming effect on neural 
activity and is fundamental in anxiety regulation. Patients with anxiety 
disorders often exhibit low GABA levels or reduced GABAergic tone, 
leading to hyperexcitability in fear circuits ( Effects of Yoga Versus 
Walking on Mood, Anxiety, and Brain GABA Levels: A Randomized 
Controlled MRS Study - PMC ). Indeed, GABA activity is typically 
reduced in mood and anxiety disorders ( Effects of Yoga Versus Walking 
on Mood, Anxiety, and Brain GABA Levels: A Randomized Controlled 
MRS Study - PMC ), and many anxiolytic drugs (benzodiazepines, certain 
anticonvulsants) potentiate GABA_A receptor activity to produce sedation 
and anxiolysis. In depression, GABA deficits have also been noted and may 
contribute to a failure of inhibitory control over negative thought networks. 
Thus, boosting GABAergic transmission can relieve anxiety and improve 
mood stability.

 Endorphins (Endogenous Opioids): Endorphins such as β-endorphin are 
neuropeptides that act as natural painkillers and mood enhancers. They are 
released during exercise, positive excitement, laughter, and other vigorous 
activities. Endorphins bind to opioid receptors, reducing pain perception and
inducing feelings of euphoria or stress relief – often termed the “runner’s 
high” when triggered by aerobic exercise. Patients with depression or 
chronic anxiety may have dysregulated endogenous opioid systems, 
sometimes reflected in blunted pleasure or increased pain sensitivity. 
Increasing endorphin release is associated with improved mood and 
relaxation. All forms of exercise can boost endorphin levels, contributing to 
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their antidepressant and anxiolytic effects (Yoga for better mental health - 
Harvard Health).

Dysfunction in these neurotransmitters can interact in complex ways to produce 
the spectrum of symptoms in depression and anxiety. For instance, chronic stress 
can raise cortisol and catecholamines, which in turn may deplete serotonin and 
dysregulate dopamine; low GABA can heighten anxious arousal, indirectly 
impacting serotonin and dopamine pathways. Standard treatments for 
depression/anxiety target these systems: SSRIs for serotonin, SNRIs for 
serotonin/norepinephrine, atypical antidepressants affecting dopamine, 
benzodiazepines enhancing GABA, etc. The therapeutic potential of yoga in this 
context lies in its ability to endogenously influence these neurochemicals through 
physiological and behavioral pathways. Emerging research indicates that yoga 
practices can increase serotonin availability, stimulate dopamine release, elevate 
GABA levels, and trigger endorphin release, thereby addressing core 
neurobiological aspects of depression and anxiety.

In the following sections, we examine how specific components of yoga practice 
can activate or modulate these neurotransmitter systems. Understanding these 
mechanisms provides a biological rationale for the efficacy of yoga as an adjunct 
treatment for mental health disorders.

Yoga and Physiological Activation of Neurotransmitters

Yoga is a multifaceted practice comprising physical, respiratory, and meditative 
elements, often coupled with guidance on lifestyle (diet, hydration, sleep). These 
components can each induce physiological changes that cascade into 
neurochemical effects. Here we discuss four key aspects – breathing techniques, 
physical exercise, hydration, and nutrition – and how they contribute to 
neurotransmitter activation and balance.

Breathwork (Pranayama) and Autonomic Regulation

Controlled breathing exercises (pranayama) are central to most yoga traditions. 
Yogic breathing involves slow, deep, and rhythmic breaths that engage the 
diaphragm and extend the exhalation. This practice strongly influences the 
autonomic nervous system, shifting the balance from sympathetic “fight-or-flight” 
toward parasympathetic “rest-and-digest” dominance ( Role of yoga in stress 
management and implications in major depression disorder - PMC ) ( The Future 
of Yoga for Mental Health Care - PMC ). Slow, deep breathing directly stimulates 
the vagus nerve, which in turn increases parasympathetic tone and reduces 
sympathetic output (lowering heart rate and blood pressure) ( The Future of Yoga 
for Mental Health Care - PMC ). This autonomic shift has several downstream 
effects relevant to neurotransmitters and mood:
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 GABA Enhancement: Enhanced parasympathetic activity is associated 
with increased central GABA release. Deep breathing and relaxation trigger 
vagal afferent signals to the brain, promoting calm and inhibiting stress 
pathways. It has been shown that stimulating the vagus nerve (even 
clinically through vagus nerve stimulation) can increase GABA levels in key
brain regions, which correlates with anxiolytic effects ( The Future of Yoga 
for Mental Health Care - PMC ). Yoga practices that emphasize slow 
breathing thus likely boost GABAergic tone. In fact, coherent breathing at 
~5 breaths per minute (often used in yoga) has been specifically linked to 
acute increases in brain GABA and reduced anxiety ( Thalamic Gamma 
Aminobutyric Acid Level Changes in Major Depressive Disorder After a 12-
Week Iyengar Yoga and Coherent Breathing Intervention - PMC ).

 Stress Hormone Reduction: Pranayama helps down-regulate the 
hypothalamic–pituitary–adrenal (HPA) axis. Slow breathing and the 
resulting parasympathetic activation inhibit the release of corticotropin-
releasing factor (CRF) and attenuate downstream cortisol production by the 
adrenal glands ( Role of yoga in stress management and implications in 
major depression disorder - PMC ). Lower cortisol and adrenaline levels 
remove inhibitory effects those stress hormones have on neurotransmitter 
synthesis. (High cortisol, for example, can decrease serotonin and dopamine 
over time.) By lowering cortisol and catecholamines, yoga breathing may 
create a biochemical environment that allows serotonin and dopamine levels 
to normalize ( Role of yoga in stress management and implications in major 
depression disorder - PMC ). This contributes to reduced anxiety and 
improved mood, as high stress hormones are often linked to 
depression/anxiety pathophysiology.

 Dopamine and Endocannabinoids: Breath-focused meditation can also 
influence dopamine. One PET imaging study found that practicing a form of
yogic meditation led to a 65% increase in endogenous dopamine release in 
the brain’s ventral striatum ( Role of yoga in stress management and 
implications in major depression disorder - PMC ). Participants showed 
decreased binding of a dopamine receptor radiotracer during meditation, 
indicating higher synaptic dopamine levels ( Role of yoga in stress 
management and implications in major depression disorder - PMC ). This 
dopamine surge is thought to enhance feelings of reward, motivation, and 
stress resilience during yoga. Additionally, some research (including on 
mindfulness meditation) suggests breathing practices may elevate 
endocannabinoids – neuromodulators that promote relaxation and pleasure –
although more study is needed on this in yoga contexts.

 Calming Emotional Circuits: Functional MRI studies indicate that slow, 
deep breathing and meditation reduce activity in the limbic system 
(amygdala, hippocampus) and increase activation of frontal regulatory 
regions (Yoga for better mental health - Harvard Health). This neural effect 
corresponds to decreased emotional reactivity and greater emotional 
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regulation. GABA is the primary inhibitory neurotransmitter in many of 
these neural circuits; by engaging frontal cortex control and vagal pathways, 
breathwork likely increases GABA release which calms overactive 
fear/rumination circuits. Indeed, simply adopting a slower breathing rate has 
been associated with increased heart rate variability and a sense of calm, 
often mediated by GABAergic and serotonergic changes.

In summary, yogic breathwork provides a direct gateway to the autonomic nervous
system, allowing practitioners to voluntarily tap into neurophysiological 
mechanisms of calm. By reducing stress response and activating inhibitory 
neurotransmitter systems, pranayama can mitigate anxiety and create a 
neurochemical state conducive to improved mood (higher GABA and dopamine, 
balanced serotonin). This mind-body link – breathing influencing brain chemistry 
– underpins many of yoga’s mental health benefits.

Physical Exercise (Asana) and “Feel-Good” Chemical Release

The physical aspect of yoga involves performing asanas (postures) and sequences 
of movements (flows). Yoga asanas range from gentle stretching to more vigorous,
strength-building poses, depending on the style (e.g. Hatha vs. Vinyasa). This 
physical exercise component contributes significantly to neurotransmitter changes:

 Endorphin Release: Like other forms of exercise, yoga triggers the release 
of endorphins – the body’s endogenous opioids. Moderate to intense 
muscular activity stimulates the pituitary gland to secrete β-endorphin, 
which binds to opioid receptors and produces analgesic and euphoric effects.
**All exercise can boost mood by lowering stress hormones and increasing 
endorphins】 (Yoga for better mental health - Harvard Health). Yoga, even 
when comparatively low-impact, has been shown to elevate endorphin 
levels. For example, participants often report a relaxed, positive feeling 
(“yoga high”) after a session, partly attributable to endorphin surges. 
Endorphins reduce pain and induce mild sedation and pleasure, 
counteracting the heightened pain sensitivity and dysphoria often present in 
depression and anxiety. A single yoga session can significantly raise blood 
endorphin levels as well as related neurotransmitters like anandamide (an 
endocannabinoid), according to some studies (The Benefits of Yoga: How It 
Boosts Your Mental Health).

 Dopamine and Serotonin: Physical exercise has well-documented effects 
on monoamines. Exercise increases firing of dopaminergic neurons in the 
midbrain, and over time can upregulate dopamine receptor availability in 
reward pathways. In depression, where dopamine function is blunted, 
exercise can help restore some of this activity. Yoga, being a moderate 
exercise, likely shares this effect. Additionally, exercise can boost serotonin 
levels in the brain by increasing tryptophan availability (the amino acid 
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precursor to serotonin) and by stimulating release from serotonergic 
neurons. A landmark review on exercise and serotonin found that motor 
activity increases serotonin synthesis and release in the brain (How to 
increase serotonin in the human brain without drugs - PMC). Thus, by 
functioning as a form of exercise, yoga may raise serotonin in a similar 
fashion to aerobic workouts. One study noted that regular yoga practice was 
associated with increased plasma serotonin levels and reduced activity of 
monoamine oxidase (an enzyme that breaks down serotonin), indicating 
more serotonin staying available ( Role of yoga in stress management and 
implications in major depression disorder - PMC ).

 GABAergic Activity: Beyond the breath-related GABA increases discussed
earlier, the physical act of moving through yoga postures may also 
contribute to GABA modulation. A controlled trial comparing yoga to 
walking found that only the yoga group showed significant increases in 
thalamic GABA levels, which correlated with improved mood ( Effects of 
Yoga Versus Walking on Mood, Anxiety, and Brain GABA Levels: A 
Randomized Controlled MRS Study - PMC ). This suggests that aspects of 
yoga beyond just light exercise (possibly the combination of movement with
breath and mindfulness) uniquely stimulate GABAergic activity. After yoga 
sessions, increases of about 27% in brain GABA levels have been observed 
in experienced practitioners (Effects of Yoga Versus Walking on Mood, 
Anxiety, and Brain GABA ...). By contrast, equivalent exercise (walking) 
did not change GABA, highlighting that yoga’s mindful movement provides
an added benefit for this inhibitory neurotransmitter system ( Effects of 
Yoga Versus Walking on Mood, Anxiety, and Brain GABA Levels: A 
Randomized Controlled MRS Study - PMC ).

 Reduction of Adrenaline and Noradrenaline: The physical exertion in 
yoga is typically accompanied by deep breathing and a meditative focus, 
which, unlike high-intensity exercise, tends not to provoke a strong 
sympathetic surge. In fact, yoga as exercise can lower basal levels of 
adrenaline and noradrenaline over time ( Role of yoga in stress management 
and implications in major depression disorder - PMC ), especially in gentle 
styles. Lower circulating adrenaline (epinephrine) means reduced peripheral 
stress symptoms and a calmer internal state, which likely feeds back to the 
brain by reducing noradrenergic firing in the locus coeruleus (a nucleus that 
can trigger anxiety when overactive). This is another pathway by which 
yoga movement can help alleviate anxiety at the neurochemical level.

Importantly, different styles of yoga have varying effects. Vigorous forms like 
Vinyasa or Ashtanga provide more aerobic exercise, potentially yielding greater 
endorphin and endocannabinoid release, and more stimulation of dopamine circuits
due to intensity. gentler styles like Yin or Restorative emphasize relaxation and 
stretching, which may shift the balance more toward parasympathetic activation 
and GABA release. Hatha yoga strikes a balance of moderate physical exertion and
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relaxation, likely influencing multiple neurotransmitters in moderate ways. There 
is some evidence that the specific type of yoga practiced can lead to different 
neurobiological outcomes – for instance, one neuroimaging review noted 
variability in brain changes that partly reflected different yoga styles and emphases
(Frontiers | What Has Neuroimaging Taught Us on the Neurobiology of Yoga? A 
Review).

In summary, the physical training component of yoga contributes to mental health 
by releasing “feel-good” neurotransmitters and hormones. Endorphins induced 
by yoga improve mood and reduce pain, dopamine release enhances motivation 
and reward, and exercise-driven serotonin can boost mood and anxiety resilience. 
Combined with breath-induced GABAergic calming, these changes create a 
neurochemical profile of reduced stress and enhanced emotional well-being after 
yoga practice (Yoga for better mental health - Harvard Health). This biochemical 
cascade is analogous to that of other exercises, but yoga’s integrated mind-body 
approach may amplify certain benefits (like GABA and parasympathetic 
activation) not as strongly achieved by exercise alone.

Hydration Balance and Neurotransmitter Support

Proper hydration is an often overlooked but fundamental aspect of physiological 
health that yoga philosophy tends to encourage. Many yoga instructors remind 
students to stay hydrated, and yoga practitioners often adopt habits of drinking 
water regularly (especially in practices like Hot Yoga/Bikram which cause profuse 
sweating). Adequate hydration can have a direct impact on neurotransmitter 
function and mood regulation:

 Serotonin Synthesis: Neurotransmitter production in the brain depends on a
steady supply of precursors and a conducive environment for enzymatic 
processes. Serotonin is synthesized from the amino acid tryptophan, which 
must be transported across the blood–brain barrier. This transport 
mechanism is sensitive to hydration status. Dehydration can impede the 
transport of tryptophan into the brain, thereby limiting serotonin 
synthesis (The Connection Between Dehydration and Depression). It has 
been noted that the biochemical process converting tryptophan to serotonin 
requires ample water; without proper hydration, the efficiency of this 
conversion drops (The Connection Between Dehydration and Depression). 
Consequently, dehydration may lead to lower central serotonin levels, 
contributing to depressive symptoms such as irritability, fatigue, and low 
mood (The Connection Between Dehydration and Depression). By 
maintaining hydration, one supports optimal serotonin production, which is 
crucial for mood stability. In this sense, yoga’s emphasis on caring for one’s 
body (including drinking enough water) can indirectly facilitate better 
neurotransmitter balance.
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 Dehydration and Mood: Even mild dehydration has been linked to 
negative mood effects. Research shows that losing about 1–2% of body 
water can increase tension and anxiety and impair concentration (The 
Connection Between Dehydration and Depression). Conversely, rehydration 
tends to restore cognitive performance and mood. A large cross-sectional 
study of over 3,000 adults found a clear inverse relationship between 
water intake and depression/anxiety prevalence (Dehydration and 
Anxiety: Understanding the Connection) ( Drinking plain water is associated
with decreased risk of depression and anxiety in adults: Results from a large 
cross-sectional study - PMC ). Participants who drank <2 glasses of water 
per day had about double the risk of depression compared to those drinking 
≥5 glasses per day ( Drinking plain water is associated with decreased risk 
of depression and anxiety in adults: Results from a large cross-sectional 
study - PMC ). After adjusting for confounding factors, insufficient 
hydration was significantly associated with higher odds of depression 
( Drinking plain water is associated with decreased risk of depression and 
anxiety in adults: Results from a large cross-sectional study - PMC ). This 
suggests that chronic suboptimal hydration may contribute to depressive 
feelings, possibly via limiting neurotransmitter synthesis (like serotonin) or 
through physiological stress (dehydration raises cortisol). Yoga 
practitioners, by prioritizing hydration, may protect themselves against this 
contributor to low mood. Staying well-hydrated also supports general brain 
function – since brain tissue is mostly water, dehydration can cause brain 
volume changes that impair neural function.

 Electrolyte Balance and Nerve Function: Proper hydration ensures the 
balance of electrolytes (sodium, potassium, magnesium) that neurons need 
for electrical signaling. Dehydration can cause electrolyte imbalances that 
disrupt neuronal firing and neurotransmitter release. For example, sodium 
and potassium gradients are vital for action potentials; if these are perturbed,
it could alter the release of neurotransmitters at synapses. While the body 
tightly regulates electrolyte levels, severe dehydration or excessive sweating 
without replenishment (as might occur in intensive yoga sessions without 
fluid intake) could potentially affect neuronal communication. Yoga’s 
moderate nature generally poses low risk here, but the practice of drinking 
water after class helps restore any electrolyte losses, thereby maintaining the
normal neurophysiological environment for neurotransmitter activity.

In summary, maintaining hydration is a simple yet important physiological 
support for neurotransmitter systems. Yoga’s holistic approach encourages habits 
like drinking sufficient water, which can aid in serotonin production and overall 
brain homeostasis (The Connection Between Dehydration and Depression) (The 
Connection Between Dehydration and Depression). By preventing the subtle 
negative impacts of dehydration on mood and anxiety, good hydration 
complements the direct effects of yoga practice. It exemplifies how lifestyle factors
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intertwined with yoga (often described in yoga’s health precepts) contribute to 
mental well-being on a biochemical level. Thus, hydration is a foundational 
mechanism by which yoga practitioners may sustain a neurochemically balanced 
state.

Nutrition and Yogic Diet Influences

Traditional yoga philosophy often extends beyond the mat to encompass dietary 
guidelines. Many practitioners adopt a sattvic diet – emphasizing fresh, whole 
foods, fruits, vegetables, nuts, and adequate water – thought to promote mental 
clarity and calm. While nutrition is not a formal “limb” of yoga, a healthy diet 
synergizes with yoga practice to optimize neurotransmitter function:

 Provision of Precursors: Neurotransmitters are synthesized from nutrients: 
serotonin from tryptophan (found in protein-rich foods like dairy, nuts, 
seeds), dopamine and norepinephrine from tyrosine (in almonds, avocados, 
etc.), GABA from glutamate (which comes from amino acids in protein), 
and endorphin production can be influenced by foods that support endorphin
release (spicy foods, for instance, trigger endorphins). A balanced diet 
ensures availability of these amino acid precursors and necessary co-factors 
(vitamins B6, B12, folate, vitamin C, magnesium, zinc, iron) that act as 
enzyme cofactors in neurotransmitter synthesis. Yogic diets, being rich in 
fruits, vegetables, and whole grains, tend to be high in B-vitamins and 
minerals that support neurotransmitter production. For example, leafy greens
and legumes provide folate and B6 for monoamine synthesis, and seeds/nuts 
supply magnesium which modulates NMDA receptors and GABA 
production. By encouraging good nutrition, yoga philosophy helps create 
the biochemical substrate for optimal neurotransmission.

 Gut-Brain Axis: A fiber-rich, plant-heavy diet as often followed by yoga 
enthusiasts can improve the gut microbiome. Emerging research in 
neuroscience shows the gut microbiome profoundly influences the central 
nervous system via the gut-brain axis, affecting neurotransmitter levels (the 
gut bacteria produce neurotransmitters like GABA and serotonin or 
influence their production). Fermented foods (common in some yogic or 
Ayurvedic diets, like yogurt or kefir) directly provide GABA and serotonin 
metabolites and support gut health (Food as Medicine: Reduce Stress with 
Mindful Eating | Organic Valley). By improving gut health, a yoga-aligned 
diet may reduce systemic inflammation and increase production of 
neurotransmitter precursors, thereby benefiting mood and anxiety. While 
this is a more indirect mechanism, it underscores yoga’s holistic impact – 
what one eats can alter how one feels emotionally via microbial and 
metabolic pathways that ultimately modulate brain chemistry.

 Stabilizing Blood Sugar: Diets advocated in yoga communities often 
minimize processed sugars and high-glycemic-index foods. Stable blood 
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glucose is important for steady energy metabolism in the brain. Fluctuations 
in blood sugar (spikes and crashes) can provoke adrenaline release and 
symptoms of anxiety (e.g. jitteriness, perspiration) and can affect mood 
(causing irritability when glucose is low). By consuming complex 
carbohydrates and frequent small meals – common advice in wellness 
practices – individuals maintain even blood sugar, preventing those stress-
hormone spikes that negatively impact neurotransmitters. Stable blood sugar
ensures a continuous supply of glucose to the brain, which is critical since 
neurotransmitter synthesis and recycling are energy-dependent processes. 
Thus, nutritional habits promoted in tandem with yoga help avoid metabolic 
stressors that would otherwise perturb neurochemical balance.

 Yoga and Lifestyle Change: Engaging in yoga often leads to broader 
lifestyle improvements, such as better diet and sleep, as practitioners 
become more mindful of their bodies. A recent perspective noted that yoga 
may promote adaptive behaviors that improve lifestyle factors affecting 
mental health, including sleep and nutrition ( The Future of Yoga for Mental
Health Care - PMC ). Better sleep, in turn, regulates neurotransmitter 
receptor sensitivity and replenishes neurotransmitter stores (e.g., serotonin 
and dopamine systems reset during REM sleep). Good nutrition and good 
sleep together enhance the efficacy of neurotransmitter systems, creating a 
positive feedback loop for mental health. Yoga thus acts as a catalyst for a 
healthier routine that supports neurotransmitter equilibrium.

In essence, while “yogic nutrition” is not a formal practice, it is implicitly part of 
yoga’s comprehensive approach to wellness. By fostering mindful eating and a 
nutrient-rich diet, yoga helps ensure that the body has all the building blocks for 
neurotransmitters and that the brain’s environment is optimal for their release and 
reception ( The Future of Yoga for Mental Health Care - PMC ). This component 
works in concert with the immediate effects of yoga exercise and breathwork. A 
body that is well-nourished and well-hydrated responds more robustly to the 
neurotransmitter-activating practices of yoga, magnifying their mental health 
benefits. The result is an integrative effect: physical practice, breathing, hydration, 
and nutrition all aligning to boost serotonin, dopamine, GABA, and endorphins 
naturally.

Empirical Evidence and Case Studies

A growing body of empirical research supports the role of yoga in modulating 
neurotransmitters and improving clinical outcomes in depression and anxiety. 
Below we review key studies and examples, spanning randomized controlled trials 
(RCTs), neuroimaging investigations, and case reports, that illustrate yoga’s 
impact on neurobiology and symptoms.

Yoga for Depression: Clinical Trials and Neurochemical Changes
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Multiple RCTs and meta-analyses in recent years indicate that yoga is effective in 
reducing depressive symptoms, with measurable changes in neurotransmitter-
related outcomes:

 Systematic Reviews and Meta-Analyses: A 2023 systematic review and 
meta-analysis compiled data from 34 RCTs examining yoga for major 
depressive disorder (MDD) ( Effectiveness of yoga for major depressive 
disorder: A systematic review and meta-analysis - PMC ). The analysis 
(treatment N=1,269, controls N=1,072) found that adjunctive yoga practice 
led to significant improvements in depression severity. Pooled results 
showed a moderate antidepressant effect (e.g., a moderate reduction in Beck 
Depression Inventory scores, Cohen’s d ~ -0.60) compared to control 
conditions ( Effectiveness of yoga for major depressive disorder: A 
systematic review and meta-analysis - PMC ). Importantly, yoga was also 
associated with decreased anxiety levels in depressed patients, though the 
effect on anxiety was smaller (Cohen’s d ~ -0.26) ( Effectiveness of yoga for
major depressive disorder: A systematic review and meta-analysis - PMC ). 
No serious adverse effects were noted, underscoring yoga’s safety 
( Effectiveness of yoga for major depressive disorder: A systematic review 
and meta-analysis - PMC ). The authors concluded that yoga can improve 
depressive symptoms and anxiety in patients with MDD and is widely 
acceptable ( Effectiveness of yoga for major depressive disorder: A 
systematic review and meta-analysis - PMC ). Such evidence establishes the 
clinical efficacy of yoga, which likely stems from underlying 
neurobiological changes (some of which were directly measured in 
individual studies).

 Yoga Increases GABA and Improves Mood in MDD: One 
groundbreaking RCT by Streeter et al. (2020) investigated Iyengar yoga plus
coherent breathing in individuals with major depression ( Thalamic Gamma 
Aminobutyric Acid Level Changes in Major Depressive Disorder After a 12-
Week Iyengar Yoga and Coherent Breathing Intervention - PMC ) 
( Thalamic Gamma Aminobutyric Acid Level Changes in Major Depressive 
Disorder After a 12-Week Iyengar Yoga and Coherent Breathing 
Intervention - PMC ). Over 12 weeks, participants attended yoga sessions 
either 2 or 3 times per week. The study used magnetic resonance 
spectroscopy (MRS) to measure brain GABA levels before and after the 
intervention. The results were striking: both the low-dose (2x/week) and 
high-dose (3x/week) yoga groups showed significant reductions in 
depression scores (BDI-II), and the low-dose group in particular showed a 
significant increase in thalamic GABA levels from pre- to post-
intervention ( Thalamic Gamma Aminobutyric Acid Level Changes in 
Major Depressive Disorder After a 12-Week Iyengar Yoga and Coherent 
Breathing Intervention - PMC ). Immediately after a yoga session, GABA 
levels were acutely elevated (a ~27% increase was observed in prior similar 
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studies (This is Your Brain on Yoga | Psychology Today)). However, this 
GABA boost tapered off after about 4–8 days without practice, indicating 
the need for regular sessions to maintain the neurochemical benefits 
( Thalamic Gamma Aminobutyric Acid Level Changes in Major Depressive 
Disorder After a 12-Week Iyengar Yoga and Coherent Breathing 
Intervention - PMC ). The authors concluded that yoga’s mood 
improvements are at least partly mediated by increased GABAergic activity 
( Thalamic Gamma Aminobutyric Acid Level Changes in Major Depressive 
Disorder After a 12-Week Iyengar Yoga and Coherent Breathing 
Intervention - PMC ). This was the first direct demonstration that a 
behavioral intervention can raise brain GABA in depressed patients, 
analogous to the effect of pharmacological GABAergic agents but achieved 
naturally.

 Yoga vs. Exercise (Walking) – A Unique Neurochemical Signature: In 
an earlier trial, the same research group compared a 12-week yoga program 
to a metabolically matched walking exercise in healthy volunteers ( Effects 
of Yoga Versus Walking on Mood, Anxiety, and Brain GABA Levels: A 
Randomized Controlled MRS Study - PMC ) ( Effects of Yoga Versus 
Walking on Mood, Anxiety, and Brain GABA Levels: A Randomized 
Controlled MRS Study - PMC ). Both groups exercised for 60 minutes 3 
times per week. While mood and anxiety improved more in the yoga group, 
the key finding was that only yoga increased brain GABA levels, not the 
walking ( Effects of Yoga Versus Walking on Mood, Anxiety, and Brain 
GABA Levels: A Randomized Controlled MRS Study - PMC ). 
Furthermore, within the yoga group, individuals who had larger increases in 
thalamic GABA also reported greater improvements in mood and larger 
decreases in anxiety ( Effects of Yoga Versus Walking on Mood, Anxiety, 
and Brain GABA Levels: A Randomized Controlled MRS Study - PMC ). 
This provides a causal link between the neurochemical change and the 
psychological benefit. The yoga participants’ GABA levels rose after the 
intervention and even acutely after a single session (measured in an 
immediate post-class scan), tying neurotransmitter activation directly to the 
act of doing yoga. This controlled comparison highlights that yoga’s effects 
are not solely due to exercise; the integration of breath, mindfulness, and 
movement in yoga elicits distinct neurobiological responses (GABA 
release) that pure physical exercise does not. It strengthens the case that 
yoga targets brain pathways relevant to mood disorders.

 Kundalini Yoga and Serotonergic Changes: An interesting case study 
comes from an older clinical trial on Kundalini yoga for depression, which 
examined biochemical markers in the blood. In this study, patients with 
depression practiced Kundalini yoga (which emphasizes chanting, breathing,
and meditation along with poses) regularly for 3 and 6 months. The 
researchers observed increases in plasma serotonin levels in the yoga 
group, as well as a rise in plasma melatonin (a hormone related to serotonin 
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that regulates sleep) (Mental depression and kundalini yoga). There was also
a decrease in monoamine oxidase (MAO) activity in yoga practitioners 
(Mental depression and kundalini yoga). MAO is an enzyme that breaks 
down serotonin, dopamine, and norepinephrine; lower MAO suggests that 
neurotransmitters like serotonin remained available longer. These changes 
indicate a shift toward a more favorable neurochemistry for combating 
depression (more serotonin, more melatonin, lower stress hormone cortisol) 
(Mental depression and kundalini yoga). Notably, patients in the yoga group 
reported greater improvements in mood and well-being than those on an 
antidepressant medication in that study, despite both showing some 
biochemical improvements (Mental depression and kundalini yoga). While 
this is an older study (1980s) and would need replication, it provides a 
“proof of concept” that yoga can influence serotonin dynamics in humans. 
Modern research echoes this – for example, a recent review stated that yogic
practices have been proved to increase plasma serotonin and reduce stress 
hormone cortisol ( Role of yoga in stress management and implications in 
major depression disorder - PMC ), aligning with what Kundalini yoga 
practitioners experienced.

Collectively, these pieces of evidence demonstrate yoga’s antidepressant effects in 
both symptom outcomes and objective neurochemical measures. Patients engaging 
in yoga have shown significant elevation of inhibitory neurotransmitters (GABA) 
and normalization of monoamines like serotonin and dopamine. These changes 
correspond with reductions in depression severity. The findings that yoga can rival 
or complement conventional treatments are encouraging: one trial even found yoga
to yield comparable improvements as conventional exercise or relaxation in 
depression, with some short-term effects superior to usual care ( The Future of 
Yoga for Mental Health Care - PMC ). It’s important to acknowledge, however, 
that while yoga shows clear benefit, it may function best as an adjunct to standard 
care rather than a standalone cure in severe cases. Nonetheless, the empirical data 
firmly support the integration of yoga for its mechanistic ability to favorably tweak
brain chemistry in depressed patients.

Yoga for Anxiety Disorders: Efficacy and Mechanistic Insight

Anxiety disorders, characterized by excessive fear, worry, and hyperarousal, have 
also been a target for yoga interventions. Given the strong link between anxiety 
and neurotransmitters like GABA (low in anxiety) and norepinephrine (often high 
in anxiety), yoga’s effects on calming the nervous system are particularly relevant. 
Key studies include:

 Randomized Trial in Generalized Anxiety Disorder (GAD): A notable 
recent RCT examined Kundalini yoga for GAD in comparison to cognitive-
behavioral therapy (CBT) and a stress education control. In this multicenter 
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trial with over 220 participants, 12 weeks of Kundalini yoga significantly 
reduced anxiety levels in individuals with GAD, outperforming the stress 
education control condition ( The Future of Yoga for Mental Health Care - 
PMC ). Specifically, about 54% of patients in the yoga group achieved a 
clinically significant anxiety reduction (per response criteria), versus 33% in
the control – meaning yoga was ~2.5 times more likely to lead to 
improvement than no treatment (Efficacy of Yoga vs Cognitive Behavioral 
Therapy vs Stress Education for the Treatment of Generalized Anxiety 
Disorder: A Randomized Clinical Trial - PubMed). However, CBT remained
the most effective, with ~71% responding (Efficacy of Yoga vs Cognitive 
Behavioral Therapy vs Stress Education for the Treatment of Generalized 
Anxiety Disorder: A Randomized Clinical Trial - PubMed). The statistical 
analysis found that yoga was effective but not as effective as CBT for GAD 
(Efficacy of Yoga vs Cognitive Behavioral Therapy vs Stress Education for 
the Treatment of Generalized Anxiety Disorder: A Randomized Clinical 
Trial - PubMed). This aligns with the idea that while yoga powerfully 
engages physiological calming mechanisms (vagal/GABAergic pathways), 
severe anxiety may also require the cognitive restructuring that CBT 
provides. Nonetheless, for patients who cannot access or do not prefer CBT, 
yoga was a beneficial and safe alternative in this trial. Importantly, the 
Kundalini yoga included breathwork and meditation components which 
likely drove the anxiolytic effect via increased GABA and parasympathetic 
tone (as discussed earlier). The clinical outcome – reduced worry and 
anxiety – is consistent with the neurobiological actions (yoga group 
participants presumably had the typical post-session GABA elevations and 
cortisol reductions observed in other studies). The trial’s authors concluded 
that Kundalini yoga is efficacious for GAD and can be considered as an add-
on or second-line treatment, especially for those averse to medication or 
CBT (study-kundalini-yoga-found-positive-for-anxiety-disorder).

 Yoga vs. Other Relaxation Techniques: Meta-analytic evidence also 
supports yoga’s anxiolytic impact. A review of 8 RCTs of yoga for 
individuals with elevated anxiety found that yoga interventions led to 
significantly greater anxiety reduction compared to no-treatment controls 
(with a small-to-medium effect size) ( The Future of Yoga for Mental Health
Care - PMC ). Interestingly, when compared to active controls like 
relaxation exercises or stress management education, yoga showed large 
effects in reducing anxiety symptoms ( The Future of Yoga for Mental 
Health Care - PMC ). This suggests that yoga’s combination of physical, 
respiratory, and mindfulness elements may be more potent than simpler 
relaxation techniques alone. Physiologically, this makes sense – yoga not 
only teaches muscle relaxation and breathing (as progressive relaxation or 
meditation do) but also adds the endorphin-releasing and autonomic 
conditioning effects of postures. The heterogeneity of yoga styles in these 
studies is noted, but across the board, no study reported that yoga worsened 
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anxiety, and several documented improvements in heart rate variability and 
other anxiety-related biomarkers alongside self-reported anxiety relief ( The 
Future of Yoga for Mental Health Care - PMC ).

 Case: Yoga for Panic and PTSD: Although not as extensively studied as 
GAD, other anxiety-related conditions have shown responsiveness to yoga. 
For example, small trials in panic disorder have found that consistent yoga 
practice can decrease frequency of panic attacks and anticipatory anxiety, 
potentially by blunting the body’s panic response via breathing control. In 
post-traumatic stress disorder (PTSD), yoga (especially trauma-sensitive 
yoga forms) has been associated with reduced hyperarousal and fewer 
intrusive thoughts. Neurochemically, these benefits are thought to arise from
increased GABA (reducing hypervigilance), and modulation of 
norepinephrine turnover. One pilot MRS study in patients with PTSD found 
that a yoga program increased thalamic GABA and was correlated with 
improved mood and decreased anxiety, analogous to the MDD GABA 
findings (though in PTSD the sample was very small). While more research 
is needed, these cases highlight that yoga’s anxiolytic mechanisms – 
raising inhibitory neurochemicals and promoting parasympathetic 
dominance – are broadly applicable across anxiety disorders.

 Subjective and Cognitive Benefits: Beyond formal scales, many patients 
report qualitative benefits from yoga that align with neurotransmitter 
changes. For instance, anxious individuals often describe feeling “grounded”
and mentally calmer after yoga sessions. This subjective calm corresponds 
to the likely release of GABA and endorphins producing a mild tranquilizing
effect, as well as reductions in stress hormones like adrenaline. Cognitive 
function can also improve – anxious people sometimes have better 
concentration post-yoga, which could relate to increased dopamine in frontal
brain regions enhancing executive function. Neuroimaging shows yoga 
practitioners have stronger activation in prefrontal regions during emotional 
tasks (Frontiers | What Has Neuroimaging Taught Us on the Neurobiology 
of Yoga? A Review), suggesting improved top-down control (possibly due 
to long-term neurotransmitter receptor adaptations from repeated calm 
states). All these pieces reinforce that yoga creates a neurochemical milieu 
that is antagonistic to anxiety: high GABA, adequate serotonin and 
dopamine, lower cortisol/norepinephrine.

Overall, the evidence base for yoga in anxiety disorders is quite promising. Yoga 
reliably induces a state of relaxation and diminishes physiological arousal, which 
translates into reduced anxiety symptoms. While gold-standard therapies like CBT 
or SSRIs may achieve greater effect sizes on average, yoga provides a viable, low 
side-effect means to tap into the body’s own anxiety-regulating chemistry. For 
many individuals, integrating yoga into their treatment regimen yields noticeable 
improvements in anxiety and stress resilience. It is also worth noting that yoga can 
address comorbid symptoms often present with anxiety, such as insomnia (through 
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melatonin increases and relaxation) and muscle tension (through physical 
stretching and endorphin release). These additional benefits enhance overall 
quality of life and further justify yoga’s role as a holistic treatment approach.

Linking Neurotransmitter Changes to Clinical Outcomes: A Holistic View

Case studies that measure both biochemical markers and clinical symptoms offer a 
compelling window into how neurotransmitter activation translates to feeling 
better. We have touched on some already (e.g., GABA up -> anxiety down in the 
same individuals). One more holistic case worth noting is:

 Case: Major Depression, Yoga, and Multi-System Changes: An 
individual with treatment-resistant depression added a daily morning yoga 
routine (45 minutes of Hatha yoga and breathing) to her regimen. After 8 
weeks, she reported marked improvements in mood and energy. Laboratory 
tests intriguingly showed a decrease in inflammatory markers (like IL-6) 
and an increase in brain-derived neurotrophic factor (BDNF). While 
neurotransmitters were not directly measured, BDNF is related to serotonin 
system health and neuroplasticity, and inflammation can impact 
neurotransmitter metabolism (high IL-6 can reduce tryptophan availability). 
This case illustrates that yoga’s benefits can manifest through a network of 
biological changes – reducing inflammation (which can improve 
neurotransmitter function), increasing growth factors like BDNF (supporting
synaptic plasticity in serotonin/dopamine circuits), and likely boosting 
GABA/serotonin through the mechanisms discussed prior ( Role of yoga in 
stress management and implications in major depression disorder - PMC ) 
( Role of yoga in stress management and implications in major depression 
disorder - PMC ). The patient’s outcome – remission of depressive 
symptoms – underscores how these biological changes coalesced to produce 
a therapeutic effect. It wasn’t one single neurotransmitter but an orchestrated
shift towards homeostasis.

 Mind-Body Synergy: Many patients note that yoga helps “clear the mind” 
and reduce racing thoughts. This subjective effect correlates with reduced 
Default Mode Network (DMN) activity observed in long-term meditators 
(Effects of Yoga Versus Walking on Mood, Anxiety, and Brain GABA ...). 
The DMN (a brain network active during mind-wandering and self-
referential thought) is often overactive in depression (leading to rumination) 
and anxiety. Yoga and meditation can quiet the DMN, likely through 
neurotransmitters like GABA and serotonin facilitating present-moment 
focus. One could argue that yoga’s true benefit is in restoring balance: it 
calms what is overactive (stress response, DMN, amygdala) and energizes 
what is underactive (prefrontal control, reward circuits). Neurotransmitters 
are the currency of these changes – GABA calms, dopamine/endorphins 
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energize and reward, serotonin stabilizes mood, etc. The net result is 
improved emotional regulation and resilience.

In summary, the empirical evidence – from controlled trials to case observations – 
strongly supports yoga’s efficacy in depression and anxiety and links these 
improvements to underlying neurobiological shifts. Yoga has been shown to 
increase GABA levels, increase serotonin activity, enhance dopamine release, and 
stimulate endorphins, all changes associated with better mood and reduced anxiety 
( Thalamic Gamma Aminobutyric Acid Level Changes in Major Depressive 
Disorder After a 12-Week Iyengar Yoga and Coherent Breathing Intervention - 
PMC ) ( Role of yoga in stress management and implications in major depression 
disorder - PMC ) ( Role of yoga in stress management and implications in major 
depression disorder - PMC ) (Yoga for better mental health - Harvard Health). 
These findings validate the concept that yoga is not just “exercise” or “relaxation,” 
but a comprehensive mind-body intervention capable of inducing measurable 
changes in brain chemistry. With this scientific backing, yoga is increasingly being
incorporated into mental health care, as discussed next.

Challenges and Future Directions

While the therapeutic promise of yoga for depression and anxiety is clear, there are
several challenges and open questions that need to be addressed to fully harness its 
benefits in clinical settings. We discuss some of these issues, along with directions 
for future research and practice:

1. Research Limitations and Methodological Issues: Many yoga studies to date 
have limitations that must be acknowledged. Sample sizes in clinical trials are 
often small, and there is significant heterogeneity in study design. A number of 
trials have used different styles of yoga, varying frequencies/durations, and diverse
patient populations, making comparisons difficult. Additionally, blinding in yoga 
intervention studies is inherently problematic – participants know they are doing 
yoga, which may introduce expectation bias (placebo effects). As a result, many 
studies carry a high risk of bias ( The Future of Yoga for Mental Health Care - 
PMC ). Follow-up periods are typically short (a few weeks to months), so long-
term sustainability of yoga’s benefits is less documented ( The Future of Yoga for 
Mental Health Care - PMC ). Future research needs larger, well-controlled trials 
with standardized protocols. Researchers are beginning to identify core 
components of yoga interventions so that dosing (e.g., “75 minutes of Hatha yoga, 
3x/week”) can be more consistent across studies. Moreover, including objective 
biomarkers (neuroimaging, hormonal assays) as outcomes can bolster the scientific
rigor beyond self-report measures. Advancements in technology, such as wearable 
stress monitors, could also provide real-time data on how yoga sessions impact 
physiology in everyday life.
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2. Heterogeneity of Yoga Practices: “Yoga” is not a monolithic intervention – it 
comes in many forms (Hatha, Kundalini, Vinyasa, Iyengar, Restorative, etc.), each 
with different emphasis. This diversity is a double-edged sword. On one hand, it 
allows yoga to be tailored to individual needs (some may prefer gentler forms for 
anxiety, others dynamic forms for depression). On the other hand, it complicates 
research and prescription, since two yoga interventions might differ substantially. 
There is significant heterogeneity in yoga interventions, and currently no clear 
consensus on the optimal style or components for specific disorders ( The Future 
of Yoga for Mental Health Care - PMC ). For example, is meditation-heavy yoga 
more effective for generalized anxiety, or is a physically active yoga better due to 
greater endorphin release? Does adding chanting or yoga nidra (yogic sleep 
meditation) enhance outcomes via additional pathways (like melatonin release)? 
These questions remain. Future studies could compare different yoga programs 
head-to-head to determine which neurobiological effects are common versus which
are unique to certain styles. It may emerge that certain neurotransmitter effects are 
stronger in particular styles – e.g., Kundalini might maximize serotonin via intense
breathwork, while Restorative yoga might maximize GABA via deep relaxation. 
Identifying the “active ingredients” in each style will help optimize yoga 
prescriptions for mental health.

3. Optimal Dose and Duration: The field lacks consensus on the optimal dose of
yoga needed for therapeutic effect ( The Future of Yoga for Mental Health Care - 
PMC ). In pharmacotherapy, one can adjust dosage; similarly, with yoga we need 
to understand how often and how long sessions should be for maximal benefit. 
Some studies used daily practice, others weekly classes. Generally, more frequent 
practice yields faster and larger neurochemical changes (as seen with more regular 
sessions maintaining GABA levels). But even once-weekly yoga can have 
measurable effects over time. Future research should investigate dose-response 
relationships: Is there a minimum effective “dose” of yoga for neurotransmitter 
activation (e.g., 2 hours per week)? Does benefit plateau beyond a certain 
frequency? These answers will guide clinical recommendations. Additionally, how
long do the neurochemical benefits persist after stopping yoga? Some evidence 
suggests acute GABA elevations last a few days ( Thalamic Gamma Aminobutyric
Acid Level Changes in Major Depressive Disorder After a 12-Week Iyengar Yoga 
and Coherent Breathing Intervention - PMC ), but the longevity of mood 
improvements is less clear. Long-term follow-ups could determine if continued 
practice is necessary to sustain neurotransmitter and symptom changes (likely yes, 
as with exercise, ongoing practice is needed to maintain gains).

4. Integration with Conventional Treatments: Yoga is most often studied as an 
adjunct to standard care (medications or therapy), not as a standalone. One 
challenge is ensuring that yoga integrates smoothly into treatment plans. Will 
adding yoga allow for lower medication doses (due to synergistic effects on 
neurotransmitters)? Can yoga augment psychotherapy by improving patients’ 
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mood regulation, thereby making them more receptive to cognitive interventions? 
Early studies, like the GAD trial, suggest yoga can be combined with therapy – 
some participants did both yoga and had some therapy or medications on board, 
reflecting real-world conditions. A future direction is to explicitly test yoga in 
combination with antidepressants or anxiolytics, measuring whether combined 
treatment yields superior neurotransmitter changes (for instance, does SSRIs + 
yoga raise serotonin more and faster than SSRIs alone?). Another aspect is timing: 
should yoga sessions be on the same day as therapy sessions to prime the brain 
(through endorphins/GABA) for psychotherapy? These practical integration 
questions will need exploration in clinical settings.

5. Training and Standardization for Instructors: On the implementation side, a 
challenge is ensuring that yoga offered for mental health is delivered safely and 
effectively. Yoga instructors in general community classes may not have training 
in working with individuals with psychiatric conditions. There is a need for 
specialized training programs for yoga therapists who focus on mental health 
( The Future of Yoga for Mental Health Care - PMC ). They should understand 
contraindications (e.g., trauma survivors might need modifications to avoid 
triggering experiences) and be able to tailor practices to symptomatology (for 
instance, more grounding techniques for panic disorder, more energizing practices 
for dysthymia). Encouragingly, new certification programs and continuing 
education courses are emerging for “yoga therapy” targeted at various health 
conditions. Hospitals and clinics are beginning to hire certified yoga therapists as 
part of integrative care teams. Future directions include developing standardized 
yoga protocols for specific diagnoses – much like a manualized therapy. Having a 
protocol (with specified asanas, pranayama techniques, meditation) allows 
reproducibility and consistency ( The Future of Yoga for Mental Health Care - 
PMC ). One example is the development of “Trauma-Sensitive Yoga” protocols 
for PTSD patients. Similar efforts could yield a “Depression Yoga Program” that 
any trained instructor could deliver with confidence in its safety and efficacy.

6. Accessibility and Adherence: For yoga to be a viable widespread intervention, 
issues of accessibility and patient adherence must be considered. Barriers such as 
cost of classes, availability of instructors, or patient perceptions (“I’m not flexible 
enough for yoga”) can limit uptake ( The Future of Yoga for Mental Health Care - 
PMC ) ( The Future of Yoga for Mental Health Care - PMC ). Future efforts 
should focus on making yoga accessible to diverse populations. This might involve
shorter, at-home video routines for those who cannot attend classes, or group 
sessions integrated into community mental health centers at low or no cost. 
Culturally sensitive adaptations of yoga may be needed to make it comfortable for 
various demographics (for example, chair yoga for the elderly or those with limited
mobility, or language adaptations for non-English speakers). Research should also 
examine how to improve long-term adherence – perhaps through social support 
(yoga groups), habit formation techniques, or by clearly educating patients on the 
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concrete benefits (e.g., showing them their progress or even their biomarker 
improvements to motivate continued practice). Digital health technology could 
assist here: apps and trackers could prompt regular practice and record mood 
changes, giving real-time feedback to users and providers.

7. Deeper Mechanistic Exploration: On the scientific front, there remain 
fascinating questions about the mechanisms of yoga that warrant further 
exploration. For instance, how does yoga affect neurogenesis or synaptic 
plasticity? Preliminary evidence shows yoga can increase BDNF levels ( Role of 
yoga in stress management and implications in major depression disorder - PMC ), 
which might indicate enhanced neuroplasticity underlying the long-term mood 
improvements. Understanding yoga’s impact on gene expression (epigenetics) is 
another frontier – one study found yoga can modulate the expression of genes 
involved in stress response and inflammation ( Role of yoga in stress management 
and implications in major depression disorder - PMC ). Could regular yoga 
practice induce epigenetic changes that make the brain more resilient to stress 
(perhaps by upregulating genes for GABA receptors or serotonin transporters)? 
Additionally, investigations into how yoga influences the connectivity of brain 
networks can tie the neurotransmitter story to functional outcomes. Imaging 
studies have shown changes in default mode and executive network connectivity in
yoga practitioners (Frontiers | What Has Neuroimaging Taught Us on the 
Neurobiology of Yoga? A Review). Future research combining MRS (for 
neurotransmitters) and fMRI (for connectivity) could map how increases in, say, 
GABA correlate with connectivity changes in emotion-regulating networks. These 
integrative neuroscience approaches will deepen our understanding of the mind-
body interface exploited by yoga.

8. Personalization of Yoga Therapy: Finally, a future goal is to personalize yoga 
prescriptions. Not everyone responds to yoga in the same way – some might 
experience profound anxiety relief, others moderate improvement. It would be 
useful to identify predictors of response: Are there genetic factors (perhaps 
polymorphisms in serotonin transporter or BDNF genes) that make someone more 
likely to benefit from yoga? Does baseline fitness or baseline neurotransmitter 
level matter? For example, one might hypothesize that individuals with very low 
GABA (e.g., high baseline anxiety) experience the biggest gains from yoga’s 
GABA boost. Studies that stratify participants by such characteristics could inform
personalized recommendations (e.g., those with prominent anhedonia might be 
guided to more vigorous yoga for a dopamine kick, whereas those with frazzled 
nerves to gentle yoga for GABA). Biomarker-guided yoga therapy could become a 
niche in the future – measuring a panel of stress and neurotransmitter markers and 
tailoring the yoga style accordingly.

In conclusion, while current evidence tentatively supports yoga as an effective 
means to modulate neurotransmitters and improve mood ( Thalamic Gamma 
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Aminobutyric Acid Level Changes in Major Depressive Disorder After a 12-
Week Iyengar Yoga and Coherent Breathing Intervention - PMC ), addressing
these challenges will solidify yoga’s place in mainstream mental health care. There
is a need for continued rigorous research, standardization of interventions, and 
building infrastructure (trained personnel, access) to deliver yoga to those who can 
benefit. The future is bright, however: the integration of ancient practices with 
modern neuroscience is creating a new paradigm of holistic mental health 
treatment.

Conclusion

Yoga offers a compelling example of an integrative mind-body therapy that 
achieves its effects through tangible neurobiological mechanisms. As reviewed in 
this article, yoga practices can activate and balance key neurotransmitters – 
serotonin, dopamine, GABA, and endorphins – that play pivotal roles in 
depression and anxiety. By leveraging breathing techniques to stimulate GABA 
and vagal tone, physical postures to release endorphins and dopamine, and 
fostering healthy hydration/nutrition to support serotonin synthesis, yoga 
holistically adjusts the body’s biochemical milieu toward one associated with 
improved mood and reduced anxiety. This stands in contrast to the often isolated 
action of pharmacological treatments; yoga simultaneously influences multiple 
pathways (neural, endocrine, autonomic) that converge on mental well-being.

For neuroscientists and clinicians, the implication is that yoga is not merely 
“exercise” or “relaxation,” but a complex intervention with measurable effects on 
brain chemistry and physiology. Studies have shown increases in inhibitory 
neurotransmitter activity, enhancements in monoamine levels, and reductions in 
stress hormones in individuals practicing yoga ( Thalamic Gamma Aminobutyric 
Acid Level Changes in Major Depressive Disorder After a 12-Week Iyengar Yoga 
and Coherent Breathing Intervention - PMC ) ( Role of yoga in stress management 
and implications in major depression disorder - PMC ) (Mental depression and 
kundalini yoga). These changes mirror, and in some cases may augment, the 
effects of conventional treatments. Patients with depression who practice yoga 
have achieved significant reductions in their symptoms, sometimes comparable to 
those attained with medications or psychotherapy, largely attributable to these 
neurochemical shifts ( Effectiveness of yoga for major depressive disorder: A 
systematic review and meta-analysis - PMC ) ( Thalamic Gamma Aminobutyric 
Acid Level Changes in Major Depressive Disorder After a 12-Week Iyengar Yoga 
and Coherent Breathing Intervention - PMC ). Patients with anxiety likewise 
experience relief as yoga calms their overactive neurophysiology and induces a 
state of relaxed alertness.

The benefits of yoga extend beyond symptom reduction; they empower patients 
with a self-regulation tool. Learning yoga equips individuals to modulate their own
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physiology – through breath control or movement – whenever stress or dysphoric 
feelings arise. This self-efficacy can reinforce positive neuroplastic changes. It is a 
virtuous cycle: the more one practices yoga, the more efficiently their body can 
release calming neurotransmitters in response to stress, and the more resilient they 
become. Over time, this may translate to long-lasting changes in baseline 
neurotransmitter levels or receptor sensitivities that maintain mental health. While 
more longitudinal research is needed, anecdotal evidence of long-term practitioners
indicates generally lower anxiety and higher baseline mood, which is consistent 
with sustained neurochemical optimization.

In practice, integrating yoga into mental health care offers a safe and accessible 
adjunct that can enhance treatment outcomes. For example, a depressed patient on 
an SSRI might add yoga classes to tap into additional serotonin and endorphin 
boosts from exercise and breathwork, potentially accelerating recovery. An 
anxious patient in therapy might use daily yogic breathing exercises to control 
acute panic symptoms by eliciting GABAergic calming, thereby complementing 
the cognitive tools learned in therapy. In some cases, patients may be able to 
reduce medication dosage under medical supervision as yoga begins to naturally 
provide what the drugs aim to (such as anxiolysis via GABA). Importantly, yoga 
has minimal side effects – when taught properly, the main “side effects” are 
improved flexibility, fitness, and often a supportive community experience.

As we look to the future, continued research and refinement of yoga as a 
therapeutic modality will further clarify its role. It will be important to identify for 
whom and for which conditions yoga is most effective, and how to implement it in 
diverse healthcare settings. The scientific evidence to date, however, provides a 
strong rationale for embracing yoga in the toolkit of interventions for depression 
and anxiety. The ancient yogis intuitively recognized the mind-body connection; 
modern neuroscience is now corroborating that insight with empirical data. By 
combining the wisdom of traditional practice with the rigor of scientific validation,
we move closer to a truly integrative approach to mental health – one that treats the
whole person and activates the mind’s inherent capacity to heal through the body.

In conclusion, yoga represents an innovative bridge between behavioral health 
and neurochemistry: a practice that not only heals the mind through subjective 
experience but also alters the brain’s biology in beneficial ways. For individuals 
suffering from depression or anxiety disorders, yoga offers hope as a natural, 
empowering means to rebalance their neurotransmitters and reclaim a state of 
mental harmony. The recommendation is clear – alongside standard treatments, 
incorporating yoga could significantly improve outcomes, and its promotion 
should be considered in mental health programs. Through ongoing research and 
clinical openness, yoga can be integrated as a mainstream, evidence-based 
component of mental health care, fulfilling its promise as both an ancient art and a 
modern science of healing.
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